This cross-sectional study examined six key areas of neuropsychological functioning (cognitive, academic, attention, executive function, adaptive skills) comparing adolescents and school-age children with prenatal alcohol exposure (PAE). The aims were: (1) to examine which neuropsychological measures were predictive of an FASD diagnosis in adolescents and schoolage children with PAE, and (2) to compare the neuropsychological performance of adolescents and children diagnosed with FASD. Hierarchical logistic regressions determined that the FullScale IQ, Verbal Comprehension and Perceptual Reasoning indices, basic reading and math skills, adaptive functioning at school, and components of executive functioning (dependent on age) improved the probability of an accurate FASD diagnosis in both groups: 9.1% to 19.2% for adolescence and 10.9% to 19.4% for school-age (61.5%-80.9% correct classifications overall).
prospective longitudinal paradigm to follow a cohort of approximately 500 prenatally-alcohol exposed children from birth to 25 years. In childhood, reductions in overall intelligence and speed of information processing as well as difficulties with attention, arithmetic, and visualspatial memory were associated with PAE. In adolescence, aspects of executive functioning skills (e.g., decision making, following directions, and task persistence) were associated with PAE. Impairments persisted over time and a number of deficits identified early on, particularly those related to attention, vigilance and motor skills, were related to deficits apparent later. This work was paramount to understanding dose-dependent and (likely) lifelong impacts of PAE.
Follow-up studies from Helsinki (Autti-Ramö, 2000) and Berlin (see Steinhausen & Spohr, 1998 ) corroborated the persistence of psychopathology in FASD over development, including social-adaptive problems, cognitive impairment, and attention-related disturbance. In the 20 year follow-up Berlin FAS Study, preschoolers showed a preponderance of attention-related disturbance, enuresis, and eating disorders, while in childhood there was an emergence of language disorders, sleep disorders, abnormal behaviours, and emotional disorders. A reduction of language disorders and an increase in emotional disturbances characterized adolescents with FASD. Attention-related disorders and social relationship problems were persistently high over development. For the most part, intellectual functioning remained stable over time; however, for a sizeable proportion of children, intelligence quotients decreased with age. Given the emphasis on tracking deficits at specified timepoints rather than charting developmental trajectories per se, this series of work did not provide detailed evidence of age-related changes in FASD.
More recently, a number of studies have demonstrated a pattern of greater neuropsychological impairment for adolescents with FASD than for children with FASD (e.g., D r a f t D r a f t
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assessed between 2010 and 2015 were included in the present study. 55.9% received an FASD diagnosis. To examine potential age-related differences in the predictiveness of measures used in the neuropsychological assessment of FASD, the sample was divided into school-age and adolescent diagnosed (PAE-FASD) and non-diagnosed (PAE) groups. Descriptive data for the socio-demographic information and assessment measures are included in Table 1 . Chi-square tests and an ANOVA were completed to ensure the groups were comparable on several sociodemographic variables, including sex, caregiver at time of diagnosis (e.g., birth family, foster family, adoptive family, extended family), other diagnoses (e.g., ADHD, intellectual disability, learning disability, anxiety), and experience of psychosocial stressors and adverse life events (e.g., abuse, neglect, abandonment, family violence, significant losses, multiple caregivers). Chisquare analyses showed no differences between samples for sex, caregiver, or other diagnoses (χ 2 = 0.18-2.65, p = .10-.95). An ANOVA showed that psychosocial stressors were significantly related to age, F(3, 230) = 3.26, p < .05. Scheffe post-hoc comparison tests indicated a trend in that undiagnosed school-age children tended to experience more psychosocial stressors than diagnosed children (p = .07), but that psychosocial stressors did not differ among adolescent groups.
The present study included a sampling of measures used to assess the cognitive, academic subsets of the total number of children were analyzed depending on the number of tests that were completed (see Table 1 ). Following preliminary analyses, hierarchical logistic regressions were conducted, controlling for number of psychosocial stressors. To reduce the number of analyses, variables common to their respective domains were included in the final step (see Table 2 however, individual subtests only tended toward significance.
Results

All
For the final part of this study, age comparison analyses within the FASD school-age children and adolescent diagnostic groups were conducted. For these analyses, the common variables across age groups were examined using ANOVAs and MANOVAs as appropriate Across analyses, adolescents with an FASD diagnosis had lower scores than school-age children with FASD.
Discussion
The present study identified a number of neuropsychological variables that were related to an FASD diagnosis across the cognitive, academic, executive functioning, and adaptive functioning domains in both school-age and adolescent groups. These findings are consistent
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with previous research that has demonstrated broad differences in neuropsychological functioning between those with and without an FASD diagnosis (e.g., Enns & Taylor, 2016; Nash et al. 2013; Rasmussen & Bisanz, 2009 ).
Neuropsychological Predictors of FASD in Childhood and Adolescence
Across age groups, we identified a subset of variables that commonly predicted an FASD diagnosis, including overall IQ, verbal and nonverbal reasoning skills, basic reading and math skills, and adaptive skills in the school setting. Furthermore, there was a similar improvement in diagnostic accuracy in both groups, with the school-age group ranging from 10.9% to 15.4% and the adolescent group ranging from 9.1% to 14.3%.
While the executive functioning domain was also common to an FASD diagnosis across groups, the measures that were actually predictive in each age group differed. Executive functions comprise those skills that support goal-directed behaviour. In the adolescent group, visual scanning and letter sequencing combined in a predictive model improved diagnostic accuracy by 19.2%. While the school-age group's measures of executive function had a similar rate of diagnostic improvement (19.4%), the executive functions were more related to number sequencing and verbal fluency, including lexical and category-switching skills. Across both age groups, individuals with poorer executive functioning skills were more likely to receive a diagnosis of FASD. As in Mattson et al. (2010 Mattson et al. ( , 2013 these findings suggest that executive functioning measures differentiate diagnosed from non-diagnosed individuals, but also suggest that there may be age-related differences in the measures that do so. This is consistent with other studies citing a differential association between executive functioning skills and PAE (Enns & Taylor, 2016; Khoury, Milligan, & Girard, 2015; Rasmussen & Bisanz, 2009 Of note, caregiver and teacher ratings of applied executive functioning skills and attention-related problems did not contribute to increased diagnostic accuracy. This finding should not imply that children diagnosed with FASD did not experience impaired attention regulation or executive dysregulation in their day-to-day lives, but rather, that these problems figure prominently among referrals to our clinic and are behaviours often cited in the PAE population. As such, the non-diagnosed PAE-only group would have similarly high levels of attention-related disturbance as the FASD group. Indeed, review of Table 1 shows that for parent and teacher ratings of global executive functioning skills were in the Clinically Significant range across groups. Similarly, parent ratings of attention-related problems were in the Clinically Significant range while teacher ratings were in the At-Risk to Clinically Significant range across groups.
The finding that teacher (but not parent) ratings of adaptive problems across both groups, as well as school problems for the school-age group, contributed to increased diagnostic accuracy is consistent with previous research (Enns & Taylor, 2015; Stevens, Nash, Fantus, Nulman, Rovet, & Koren, 2013) . Adaptive skills reflect those skills that are required for ageappropriate self-care and maintenance of activities of daily living. These findings suggest that incorporating teacher ratings at an early stage of the FASD assessment process (e.g., during an intake or screening phase) may help to inform the diagnostic assessment plan and thus allow for D r a f t
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Age Differences
Mean comparison analyses (as shown in Figure 1 ) identified age differences in the FASD subsample, particularly within the cognitive domain. Analyses showed that the adolescent group diagnosed with FASD had lower overall IQ scores, as well as poorer verbal comprehension and perceptual reasoning scores. A trend also emerged with respect to basic math computation skills, in that the adolescent group tended to have lower math scores. Age-related differences were not apparent across tests of word reading or teacher ratings of adaptive skills.
These findings complement those of Tamana et al. (2014), showing age-related changes across a variety of complex neuropsychological tasks. As in our study, Tamana et al. found agebased differences in arithmetic but not in word reading ability. Evaluation of potential agerelated differences in executive functions in our study was hampered by insufficient sample sizes, but has emerged as relatively weaker for adolescents with FASD than children with FASD in other research (Rasmussen & Bisanz, 2009; Tamana et al. 2014 ). Further, as described above, we identified a different set of executive functioning skills that played a predictive role towards FASD diagnosis in childhood than in adolescence for our sample. The fact that intelligence factors (overall IQ, perceptual reasoning, and verbal comprehension) also showed age-related changes is a novel finding and speaks to the need to chart developmental factors (neural underpinnings, neuropsychological functions, functional abilities) using a prospective longitudinal design.
In recent years, a number of longitudinal MRI studies have pointed to altered trajectories of brain maturation (e.g., reduced cortical plasticity, delayed or altered white matter D r a f t
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In other studies, age-related alterations in grey and white matter development were not found;
however, age-related alterations in patterns of brain activation or brain-behaviour relationships among those with FASD were nevertheless observed (Gautam et al. 2014 (Gautam et al. , 2015 . In the latter studies, children and adolescents with FASD show aberrations in cortical structure that persisted over time, but did not appear to worsen (or improve).
Limitations and Future Directions
There are several limitations to the present study. First, while the combined sample size is quite large (n = 239), the number of children and adolescents assessed using each measure is much more variable and resulted in a significantly smaller subset of samples used in the analyses. Given that assessments were performed for clinical purposes and thus data was collected retrospectively, not all measures were collected for each child. Factors such as fatigue, time constraints, and different age ranges for certain measures (e.g., DKEFS) meant different reductions in sample size across measures that would allow for meaningful analyses.
Furthermore, these findings are not exhaustive and conclusions to be drawn are limited to the particular psychometric tests that were utilized in these assessment batteries. Further study would be needed to understand the predictive utility of other tests, such as those that measure language or motor skills, and how their inclusion changes the relative predictions of other tests and overall models. Second, the number of clinic-based referrals is not consistent across the age span. This was particularly true for the adolescent group. While comparable to the school-age group on socio-demographic variables, a larger sample of adolescents is needed to provide the power required to undertake more detailed and comprehensive analyses of the predictiveness of D r a f t
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Despite the limitations, the present study contributes to the literature by using multiple methodologies, including mean comparisons and analyses that identify the predictiveness of neuropsychological measures used to diagnose FASD in PAE populations across development stages. The present study may have provided more specificity to where these differences lie, or more aptly, in which development stage certain skills and abilities are more predictive of an FASD diagnosis (i.e., more in an adolescent population than a school-age population).
Future research regarding the neuropsychological evaluation piece of the FASD diagnostic assessment may wish to consider differential weighting of assessment findings based on their predictive value, which may also prove helpful in the quest for efficient evaluations and accurate diagnosis. Further, as mentioned, little is known regarding developmental changes in FASD. This cross-sectional study, together with other findings, hints at the measures that could be evaluated using a longitudinal paradigm. Longitudinal MRI studies are underway to further understand brain-based changes across development in FASD. Future studies should consider the inclusion of more extensive neuropsychological batteries as well as an increased number of timepoints of assessment in order to capture the relative timing of potential developmental changes, which likely differ across different areas of functioning.
Conclusions
The goals of the present study were to identify the neuropsychological variables that were associated with and predictive of an FASD diagnosis among children and adolescents with 
